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BEOLARATION UNDER 37 C.g.R.S 1.132 

1. J am ^ c©-iny0ntor of the fevention dfselo^e<j! and claimed iti lie siibject 
patent ap^Itmion, as. Patent^Ap^ 

; «piMeflt t» l«er at the lViartin4Mher^^JTOrsity Halle where I studied toi 

1991 10 1994 1 have heen working k the Md of PMMA. hone cement research for many years. 
Since 2001, 1 have been an efl^loyeeof B iomet Deutschland GmhH pe assignee of the present 
application) and have been responsible since 2GQ|; for quality control of PMMA bojne cement 
products for Biomet Switzerlwid GmbH (whieli 1^ 

3. I have reviewed ike aboA^-idemtified patent application, *he pendini 
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iplaims theeeoil^ fte Office Aetiiem of August 23, 20 10 and cited references, includ ing tfie rejection 
of Claims 7-1 S under 35 US.G. fIQ3(a) as h^ing obvious over U.S. Patent No, 5,980,573 
("ShaffliCf") in view of U.S. Patent M). 5,019,096 ('Tox, Jr. et ak") attd further ifl view of U,&. 
Patent No. 5,997,544 f'Nies et and U.S. Patent No 4942^1S ("i&sAner et ^ 1^ 
forth in llie Office Action for ilie above-identj&d patent $|j|^eattoii. I iiave teviewei and 
consfdereithe^d pitor aw as M i>rth m^ t^^ 

ftior art,: combined as set forth in the Office Aci^tm, discloses m suggests the method ©f 
preventing microbiarcQlortteaEdon Ota 

4. I am familiar with the disclosure of Shaffher (U.S> Patent No. 5,980,573), 
Shaffncr relates to a prosthetic device for placement in an implant area of the body (Abstract). 
This device can be used for replacement of implanted device in order to fight and prevent 
infections. Accafdingly, the prosthesis comprises d material such as PMMA bone cement which 
is impregnate4 with ajn antibiotic Ceoliinin 3, Imes 54-55). Shattei; does not so^estor disclose 
HSedf anon-aiiibiotiGanifseptfe-corai^ Sudh as J50lyfexamethylene biguanide f PIM^ 

5. Antibiotics, towevesf^ are known tor causing resistance if used over a long 
fime period. In contrast, antiseptics, such as PHMB, are not known to promote an increase in 
resistant germs. This is due to the dilTerent modes of actions of antibiotics and antiseptics. 
Antibiotics have a selective toxicity against specific bacteria, v#ale antiseptics usually ininbit, 
but do not al ways Idll^, the gro%€i of mier^^^ 

It %as an object of the present invention to replace tfie antibiotic fe^cmventional 
bone cements with a novel medicament to pyeventmtcrobial coJc>^ati<si on ii« snriaee of flie 
cement (Spedficaiion at pa^ % lines 7-17). This object ms solved by using PHMB, 
Surprisingly, PHMB was not only able to diffuse out of the bone cement, but also showed an 
improved antimicrobial effect. 

This improved effect is shown in the diagrams of Figs, la and lb, which clearly 
show that the use of PHMB provided an improved effect compared to the conventioudly applied 
antibiotic gentamicin. When 0»155 % PHMB was used, almost ijo colonization of the cement 
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surface with Staphylococci was detectable even after 7 days of incubation. In contrast, when 
using the much larger amount of 0.86 % gentamicin, the cement surface was strongly colonized 
with SiapliyLo0Qcci thus, PHMB exhibited an improve^ antija^icrobial effect compared to 
gentamicin. . 

M iny Dpiiijpn, this result was su^wi^uig thus not preventable by a person 
sMUed in the art. 

6. I am familiar with the disclosure of Fox Jr., et al. Patent No. 

5 jO 19,096). This patent relates to a method of preparing an infection resistant medical device, 
wherein the device comprises a coating containing an antimicrobial compound (Abstract). 
Prefetred coating mateiMs ^re poiyutethane, silicon or degmdable polprie*s:|(^ % lines 12-16). 
A combination of a silver salt and a biguanide, in partictilar chtehexfdiiie, is iised as m 
antimicrohtaii eoinpound ^oknm 2^ fiBeS 10 to 27). 

However, dilofhexidinje does not have ^ very good biocompatibility. The 
compound eMorhexidine described in Fox et aL is a low mofecular biguariide derivative with a 
molecular weight of 505. It is known to use small compounds with good water solubility for 
obtaining an antiseptic effect on the cement surface or in the surrounding thereof, in particulaT 
due to theif good diftusion properties. 

In contrast higher moleeuiar weight compounds are usually characterized by a 
low diffiision rate. In such case, it had Qnly bem possible so far to increase the diffusion rate hf 
increasing the concentration in, tlte bone cement or to increase tlie permeability of the cement 
matrix by adding fii^^ 

Therefore, it was completely unexpected that, by combining PMMA cement and 
polyhexamcthylene biguanide (PHMB), the higher molecular weight PHMB was able to diffuse 
from the bone cement and provide long-lasting prevantion of microbial colonization of the 
PMMA surface. ^ 

furthermore, it mas surprisingly found that very low amounts of the :higher 
molecular weight PHMB suppresaed colonization of the cement surface of the bone cement by 
pathogenic bacteria in an effective manner. This is even more surprising, since PHMB has 
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iflferior prerequisite for release fi-om PMMA bone eement CQrapared to the usually applied 
gentamicin (see Fjgs. lA mi IB in the applicatiorO. Due to the high molecular weight of PHMB 
of more than 1700, it was not expected that this substance with a low concentration of up to 1 
weight% to the PMMA %Qm cement wcSfuld be feleatged in an effectiye amount during the 
Mat1^?ily loiig time mnge 

The data of Figs, lA pd IB efe^ Jhcfw the diffb^ of PHMB from the bone 
cement. If fhis wasn*t true, ab^iifimicrobial effect pn, the t^ed Staphyloeoset would be 
detectable. If no PHMB diffiasioji occurred, the number: of determined germs would be the same 
both plem bone cement |Pdamed plain) and tie PHMB containing bone cement. However, 
thK is not the ea^ as shown in the diagrams of Fig. lA and IB. Herefbre, a person skilled in 
the art wouia understand that the data in Figs. lA and IB sho* difGision of PHMB from the 
bone cement. 

In the present invention, it has been described for the first time that the simple 
combination of Mgh molectaar PHMB aiid PMMA, bone cement shows an effective antiseptic 
effect MthotJl my further me^ures. Upon Mommtm and bdleC t believe that antiseptic 
effect of PHMB is not exclusively based on the simple; release of the compotMid into the 
swrroundinf me^a and the di^tmotion of the suspended germs> but is based upon unexpected 
synergy. 

In fact, the surprisingly high and long-lasting effectiveness suggests an 
attachment or colonization of the polymeric cement surface by the released compound so that the 
compound is enriched on the surface in form of the thin layer. Similar ohservMonsmre made 
in case of adhesion of polyethytene glycol (PEG) on polymeric surfaces whereby in this 
circumstance tlie sflnillrify of PEG and PHMB in respect to some physical ohemi^l propetties 
ias to be pointed out. Such « %er formation accounts for the unexpected effect that after 
incubation in a bacterial eutture the eoionization of the cement surface is effectively suppressed 
over a longer time period. ^ 

Therefore, in my opinion, it was not obvious for a person skilled in the art at the 
time of the present invention to conclude! from the application of 4 smaller molecule such as 
chlorhexidine to use a compound having a high mofecular weight, such as PHMB, to achieve the 
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mexpected! hi#i aatiseptfe effectiVeaess pravlded when mixing mch a low amount of PHMB 
with PMMA "bone cement. Rather, it contradicts the prevailing opinion that small,, water soluble 
molecules are preferred for the release of compounds from solid polpaectc carrier materials by 
matrix diffusion. 

7. I am also ftoiiliar with the ^^t^^ 

5,997,544>, Mes 0? al. describes a process and a device for produGingi sterile-packed tope 
cqment to wW^hajaongst others aritibfo^^^ 

TiuSi this tlocumerrt discloses solely the um ofantibioties and not antiseptics like 

PHMB. 

8. Kirschner et al. (U.S. Patent No. 5,942,218) relates also to an anti- 
infective material for treatment and/or prophjteis of wound infections v^^hieh j;^ comprise 
aniQtigst 6&e«s PHMB with a mean molecular weight of :2,ff § to 15^000 (col. 2, lines 52-57). 
liis substartce mi Ise used in &rm of aqueous solutions, femulsfons, suspensions, gsis and the 
likeforwoUhitreatmenl (eol 4^1^^^ 

Kirschcier et al does not suggest of disclose the application of PHMB in bone 
mmmt lFheret»Ee, one ©f ordinary skill in the ait does not get any hint from this document that 
PHMB would diffuse firom bone cement, 

9. Based on the foregoing, it would mot have been obvious for a person of 
ordinary skill in the art at tHe time of Re present myentiofl j^ apply the chlorhexidii^ described 
by Fox et al. in bone eement according to Shaffiier or Nies et ul wm the aim qfprevmtmgthe 
microbial cohiazcmm cith0 cmenl mface. ^ 

Afeo, the appScatton of the high molecular polyhexamethylene biguanide 
described by Kirschner et al. in bone cement was not obvious since it was surprising for a 
person skilled in the art that polylicxainethylene biguanide was released ftom bone cement at all. 
This effect is not disclosed or obvious in view of Kirsektter et al 
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to. I hereby ieclate that saB statements ^^m^^ 
true and iiaf ai statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willfuj false statements and the like so 
made are piinishable by fine or imprisonment, or both,, under section 1001 af Title 18 of the 
United States Code, and that sueh ^IllfuJ fefee statements may je^parfe the 
application ©FMiy patent issui^^ 
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